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ABSTRACT : 

PURPOSE: To constitute the device so that an address of a 
local memory can be described by a label at the time of 
coding of a source program by providing a table for 
converting the label to the address on not only a global 
memory but also the local memory. 

CONSTITUTION: When an operator executes an input for 
instructing a global memory label and an address 
corresponding to its global memory label, a first 
table 2a for the global memory label is generated 
automatically by a table generating means 3. Subsequently, 
when the operator executes an input for instructing a local 
memory label, discriminating information of a program for 
using its local memory label, and an address corresponding 
to its local memory label, a second table 2b for the local 
memory label is generated automatically by the table 
generating means 3. In such a way, at the time of 
generating a source program, the operator can describe 
(express) the address of the local memory. 
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/I 1 

Specification 

1. Title of the Invention 

PROGRAMMING DEVICE FOR A PROGRAMMABLE CONTROLLER 

2. What is Claimed is: 

A programming device for a programmable controller 
wherein a source program for the programmable controller is 
converted to an execution format program, comprising: 

source program recording means 1 that records a source 
program which is inputted by an operator; 

table recording means 2 that records first table 2a 
wherein a global memory label and an address corresponding to 
said global memory label are defined, and second table 2b wherein 
a local memory label, an address corresponding to said local 
memory label and identifies information indicating a program that 
uses said local memory label are defined; 

table generating means 3 that generates said first table 
2a and said second table 2b within said second recording means 2; 
and 

address converting means 4 that reads said source 
program out of said source program recording means 1 and converts 

1 Numbers in the margin indicate pagination in the foreign text. 
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a label used for said source program to a corresponding address 
while referring to said first table 2a or second table 2b. 

3. Detailed Description of the Invention 
[Summary] 

The present invention relates to a programming device 
for a programmable controller, which converts a source program 
generated by a user (operator) to an execution format program for 
a programmable controller. 

12 

The programming device for a programmable controller has 
a table which converts not only a global memory label but also a 
local memory label to an address so that the address of the local 
memory can be described with a label at the time of coding the 
source program. 

The programming device for a programmable controller, 
wherein the source program for a programmable controller is 
converted to an execution format program, comprises a source 
program recording means that records a source program which is 
inputted by an operator, a table recording means, which records 
first table wherein a global memory label and an address 
corresponding to its global memory label are defined and a second 
table wherein a local memory label, an address corresponding to 
its local memory label and identifies information indicating a 
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program that uses its local memory label are defined, a table 
generating means, which generates the aforementioned first table 
and the aforementioned second table within the aforementioned 
second recording means, and an address converting means, which 
reads the aforementioned source program out of the aforementioned 
source program recording means and converts a label used for the 
aforementioned source program to a corresponding address while 
referring to the aforementioned first table or the aforementioned 
second table. 

[Field of the Invention] 

The present invention relates to a programmable 
controller, and particularly, to a programming device for a 
programmable controller converting a source program generated by 
a user (operator) to an execution format program for a 
programmable controller . 

[Description of the Prior Arts] 

A programmable controller (hereinafter PC) , which 
contains a microcomputer and is a sequencer capable of easily 
changing the control procedures, is actively used not only for 
the control of automated production lines but also as a core part 
determining the working procedure of various automated devices. 

In this type of source program for a PC, an address of 
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the memory of the PC is usually described by a label at the time 
of coding so that the content of the source program can be easy 
to understand and the stored address can be freely set after the 
source program is generated, converted to an execution format 
program for a PC and stored in the memory. When the source 
program is converted to an execution format program for a PC, the 
label in the source program is converted to an address referring 
to the table corresponding label ? address shown in Figure 4 . 
Adversely, when the execution format program stored in the memory 
of a PC is displayed in the CRT display and the like in a source 
program format, the address is converted to a corresponding label 
referring to the table corresponding to label ? address. That 
is, in the example shown in Figure 4, labels "ABCDO", "ABCD1" and 
"ABCD2" are converted to "DI0000", "DI0001" and "DI0002" 
respectively. 

Note that the aforementioned table corresponding to 
label ? address shown in Figure 4 is usually generated by an 
operator on the screen. 

[Problems to Be Solved by the Present Invention] 

The aforementioned table corresponding to label ? 
address shown in Figure 4 is a table defining the correspondence 
between an address of the global memory and a label of the global 
memory, and not a table defining that of an address of the local 
memory and a label of the local memory. 
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Among PC memories, there are: the global memory to which 
all the programs can have an access and the local memory to which 
only individual programs have an access including the work areas 
dynamically reserved for each program at the time of execution of 
the programs and the parameters (arguments) of the function 
module when they are called by each program and passed over from 
the upper layer programs (parent programs) . 

11 

The conventional programming devices cannot define a 
label in the address of the local memory because of the reasons 
described below. 

As shown in Figures 5a and 5b, the addresses of the 
local memories are expressed by address parts 22 and 32, which 
show the addresses (relative positions) within the local memories 
of identification parts 21 and 31, which indicate the local 
memories - 

Figure 5a indicates a description of an address within 
the work area and the first two letters "TM" are identification 
part 21 representing a label of the work area and the consecutive 
four digit figure "0010" is an address (relative address) 22 
within the work area when the work area is placed on the memory. 
Figure 5b indicates a description of a parameter of the function 
module when the function module is passed over from the upper 
layer program and the first two letters "PM" are identification 
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part 31 and the consecutive four digit figure M 0002" is parameter 
number 32. 

In a program, when an address accesses to the work area 
of "TM", its address description becomes "TM0010" no matter what 
programs are used, but a physical address when the aforementioned 
work area is placed on the memory differs from one program to 
another. This is because when a program is executed, the work 
area is dynamically reserved within a vacant area of the memory 
at the time. This also applies to the parameter of the function 
module. That is, in order to describe as a label the address of 
the local memory, such as the address of the work area or the 
parameter of the function module, at the time of coding of a 
source program, it is necessary to allocate different physical 
addresses when the address of the local memory is allocated on 
the memory, even though the name of the label describing the 
address of the aforementioned local memory is used for a 
plurality of programs. 

The purpose of the present invention is to provide a 
table for converting a label not only to an address of the global 
memory but also to that of the local memory so that at the coding 
of a source program the address of the local memory can be also 
described as a label. 

[Means to Solve the Problems] 
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Figure 1 illustrates an explanatory view of the topics 
of the present invention. 

In Figure 1, 1 represents a source program recording 
means, which records a source program (outer form program) 
inputted by an operator through means such as a keyboard. This 
source program recording means comprises semiconductor memory 
such as RAM (Random Access Memory) or magnetic memory such as a 
floppy disc or a hard disc. 

2 represents a table recording means, which records 
first table 2a and second table 2b that are generated by after- 
mentioned table generating means 3. The aforementioned first 
table 2a is, for example, a table format defining a global memory 
label, wherein an address of the global memory, to which all the 
programs can have an access, is expressed in a label format 
within the aforementioned source program, and an address 
corresponding to the global memory label. Second table 2b is a 
table defining a local memory label, wherein an address of the 
local memory such as the work area dynamically reserved at the 
time of executing programs, to which only individual programs can 
be accessed, or the parameters of the function module when the 
function module is passed over from the upper layer program 
(parent program) , is expressed in a label format within the 
aforementioned source program, and defining identifying 
information indicating the programs that use the local memory 
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label. Table recording means 2 recording first table 2a and 
second table 2b described above comprises semiconductor memory 
such as RAM or magnetic memory such as a floppy disc or a hard 
disc. 

3 represents a table generating means, which generates 
the aforementioned first table 1 and second table within the 
aforementioned table recording means. 

1A 

An operator executes an input for generating the aforementioned 
first table 2a and second table 2b by command input method using 
means such as a keyboard, or by screen input method looking at 
the aforementioned first table 2a and second table 2b displayed 
on display devices such as CRT displays. 

4 represents an address converting means, which reads 
statements of a source program out of source program recording 
means 1, sequentially one by' one from the beginning of the 
program, and, when a label is contained in a readout statement, 
searches first table 2a and second table 2b and converts the 
label (specified label) to a corresponding address. This table 
search is conducted, for example, in the order of second table 
and first table, and in a second table search, a search is 
conducted with the aforementioned specified label and a program 
containing the specified label as the key to find an address 
matching the aforementioned specified label with the 
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aforementioned program. If a matching address is found, the 
aforementioned specified label is identified as a local memory 
label and the found address becomes a converted address. 

If second table 2b does not have any of the 
corresponding labels, first table 2a is searched with the 
aforementioned specified label as the key, and a label matching 
the aforementioned specified label is searched. If a label 
marching the aforementioned specified label is found, the 
aforementioned specified label is identified as a global memory 
label and an address corresponding to the found label becomes a 
converted address. 

[Function] 

In the present invention, when an operator executes an 
input for instructing a global memory label and an address 
corresponding to the global memory label, first table 2a for the 
aforementioned global memory label is automatically generated by 
table generating means 3. When the operator executes an input for 
instructing a local memory label, identifying information of a 
program using the local memory label and an address corresponding 
to the local memory label, second table 2b for the aforementioned 
local memory label is automatically generated by table generating 
means 3. 

In this way, an operator can generate not only first 
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table 2a for converting a global memory label to an address 
corresponding to a program which will be generated, but also 
second table 2b for converting a local memory label, which 
corresponds to a program used by the operator, to an address. 
Therefore, when generating a source program (outer form program) , 
the operator can describe an address of the local memory in a 
label . 

That is, when a source program memorized in source 
program recording means 1 is converted to an execution format 
program, a label used in the source program is converted to an 
address for the execution format program by address converting 
means 4, and address converting means 4 converts a local memory 
label to an address for the execution format program referring to 
second table 2b. In second table 2b, the local memory label is 
memorized corresponding to identifying information of the program 
using the label and the address corresponding to the label. 
Therefore, in a plurality of programs, even if a local memory 
label having the same name as others is used (described) , by 
referring to second table 2b, address converting means 4 can 
precisely convert the aforementioned local memory label having 
the same name to an address of the local memory corresponding to 
each program in accordance with an operator's instruction. That 
is, when an operator generates a source program, he can describe 
an address of the local memory with a label. 
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[Embodiments] 

The embodiments of the present invention will be 
described below by referring to the figures. 

[Architecture] 
System Architecture 

Figure 2 illustrates a block diagram showing a system 
architecture of an embodiment of the programming device of the 
present invention . 

/5 

In Figure 2, input part 41 includes a keyboard executing 
input of a source program (outer form program) or information 
corresponding to label ? address (information defining a label 
and an address corresponding to the label) and a microprocessor 
conducting analysis of the data inputted by the keyboard. Input 
part 41 writes the inputted source program on outer form program 
memory part 42 consisting of RAM (Random Access Memory) and the 
like. Display part 43 has a display device consisting of a CRT 
display, liquid crystal display and the like, which converts the 
aforementioned source program stored in the aforementioned outer 
form program memory part to a data in a display format and 
displays the data in the aforementioned display device. 

Input part 41 outputs the information corresponding to 
label ? address, which is inputted by an operator, to label ? 
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address defining part 44. 

Label ? address defining part 44 analyzes the inputted 
information corresponding to label ? address and identifies 
whether the label is the global memory label for the global 
memory or the local memory label for the local memory. If the 
label is the global memory label, label ? address defining part 
44 writes the label in table corresponding to global memory label 
? address 45, and if the label is the local memory label, it 
writes the label in table corresponding to local memory label ? 
address 46. 

The aforementioned table corresponding to global memory 
label ? address 45 and table corresponding to local memory label 
? address 46 consist of RAM (Random Access Memory) and the like 
and respectively memorize the information defining the global 
memory label and the address corresponding to the global memory 
label and the information defining the local memory label and the 
address corresponding to the local memory label. 

Program converting part 47 includes a microprocessor 
and, when the aforementioned input part 41 executes input such as 
the one ordering to convert a prescribed source program stored in 
the aforementioned outer form program memory part 42 to an 
execution format program, program converting part 47 reads each 
statement of the aforementioned source program out of the outer 
form program memory part 42 sequentially from the beginning of 
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each statement and, if the statement is an order, program 
converting part 47 converts it to a machine code, which is the 
corresponding execution format order, and stores the machine code 
in execution format program memory part 48, which consists of RAM 
and the like. If the statement contains a label, program 
converting part 47 outputs a number (program number) defined for 
the label and the source program containing the label and being 
converted to the execution format program, to label ? address 
converting part 49. 

When a program number of the aforementioned label and 
the source program containing the label is inputted, label ? 
address converting part 49 refers to table corresponding to local 
memory label ? address 4 6 and searches to find whether or not 
there is an address corresponding to the label. If the address 
is found, label ? address converting part 49 returns the address 
corresponding to the label (local memory label) to program 
converting part 47. If the address is not found, then, label ? 
address converting part 49 searches to find whether or not there 
is an address corresponding to the aforementioned label in table 
corresponding to global memory label ? address 45. If the 
address is found, label ? address converting part 49 returns the 
address to program converting part 47. If the address is not 
found in table corresponding to global memory label ? address 45, 
label ? address converting part 49 notifies program converting 
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part 47. 

Program converting part 47 writes the address returned 
from label ? address converting part 49 as the address of 
execution format program memory part 48. 

Note that the aforementioned label ? address defining 
part 44, program converting part 47 and label ? address 
converting part 4 9 can be made from the same microprocessor. 
Outer form program 42, table corresponding to global memory label 
? address 45, table corresponding to local memory label ? address 
4 6 and execution format program memory part 48 can be made from 
the same semiconductor memory or magnetic memory such as a floppy 
disc or a hard disc. 

LS 

Architecture of Table Corresponding to Global Memory Label ? 
Address 

Figure 3a is a block diagram of the inside of table 
corresponding to global memory label ? address 45. 

Table 45 has exactly the same structure as that of the 
conventional table corresponding to label ? address shown in 
Figure 4 described above, and records several sets of the 
information consisting of label 45a, a global memory label, and 
address 45b corresponding to global memory label 45a. 
Architecture of Table Corresponding to Local Memory Label ? 
Address 4 6 
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Figure 3b is a block diagram of the inside of table 
corresponding to local memory label ? address 46. 

As shown in Figure 3b, table 46 records several sets of 
the information consisting of label 46b, which is a local memory 
label, program number 46b, which is the identifying number of a 
program where local memory label 46b is described and address 46 
corresponding to local memory label 4 6b. 

In this way, local memory label 4 6 records local memory 
label 4 6b in correspondence with the program where local memory 
label 46b is described, therefore, even if a plurality of 
programs use local memory label 4 6b that has the same name to 
describe the address of the local memory, when the programs are 
loaded with memories, different addresses corresponding to local 
memory label 4 6b are assigned to each program. 

Therefore, in the coding of a source program, it is 
possible to describe an address of the local memory with local 
memory label 4 6b. 

In an embodiment shown in Figure 3b, each source program 
respectively having M PG0000" and "FM0000" as program numbers 4 6a 
defines discretional addresses of the local memory as local 
memory label 4 6b, "ABCD". Here, when the aforementioned source 
program is converted to an execution format program, physical 
address 46c of each program, which is "TM0000" (when the program 
has program number 46a of "PGOOOO") or "PM0000" (when the program 
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has program number 46a of "FM0003") , is assigned to the local 
memory defined by local memory label 4 6b "ABCO". 
[Operation] 

Next, the operation of the programming device having the 
aforementioned structure will be explained. 
Generation of A Program 

A program is generated by an operator inputting a source 
program from input part 41 by using keyboard and the like. 

The source program inputted by an operator (outer form 
program) is sequentially written by input part 41 on outer form 
program memory part 42. Addresses of the global memory and local 
memory are written with labels in this source program. 

The source program written on outer form program memory 
part 42 is read by display part 43 and displayed in real time in 
display devices such as CRT display and liquid crystal display. 

by inputting the command in question from input part 41, 
it is possible to display the program stored in the 
aforementioned outer form program memory part 42 in display part 
43 as needed. 

Generation of Table Corresponding to Label ? Address 

Table corresponding to global memory ? label 45 and 
table corresponding to local memory ? label 4 6, which are shown 
in Figures 3a and 3b, are generated by an operator from input 
part 41 inputting a command defining the label indicating the 
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address of the global memory or that of the local memory, 

LL 

The command defining the label has a. format containing a 
parameter clearly specifying whether the label is for the global 
memory or for the local memory (label identifying ID), a label 
name and an address corresponding to the label name. The command 
defining local memory label 4 6b also contains the program number 
of a program using label 46b. 

When the command defining the aforementioned label is 
inputted, input part 41 identifies whether the label is global 
memory label 45a or local memory label 4 6b based on the 
aforementioned label identifying ID. If the label is global 
memory label 45a, input part 41 writes one set of the information 
consisting of label 45a and address 45b, which are assigned by 
the command, on table converting global memory label ? address 4 5 
shown in Figure 3a in the order of the input. If the label 
assigned by the command is local memory label 4 6b, input part 41 
writes one set of the information consisting of program number 
46a, label 46b and address 46c, which are assigned by the 
command, on table converting local memory label ? address 4 6 in 
the order of the input. 

Conversion from A Source Program (Outer Form Program) to An 
Execution Format Program 

When converting a source program memorized in outer form 
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program memory part 42 to an execution format program, an 
operator inputs a command instructing the conversion of the 
source program to an execution format program from input part 41. 

When the aforementioned command is inputted, input part 
41 outputs program number 4 6a of the program being converted as 
well as an order to convert the program to an execution format 
program at program converting part 47. 

When the aforementioned order is inputted, program 
converting part 47 reads a source program containing the assigned 
program number 4 6a out of outer form program memory part 42 and 
converts it to an execution format program. 

This program converting procedure is done by reading the 
source program by the statement sequentially from the beginning, 
and if the statement has the label, that label and the program 
number are outputted to label ? address converting part 49. 

Label ? address converting part 49 first searches table 
corresponding to local memory label ? address 4 6 using the 
inputted label as the key. If label 4 6b having the same name as 
that of the inputted label is found, label ? address converting 
part 4 9 determines whether or not program number 4 6a 
corresponding to label 4 6b is the same program number as that of 
the aforementioned source program. If the number is not the same 
as the program number in question, label ? address converting 
part 49 continues searching table corresponding to local memory 
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label ? address 46 using the inputted label as the key. By 
conducting these searches, if label ? address converting part 49 
finds one set of the data containing program number 4 6a and label 
4 6b that match the program number and the label received from 
program converting part 47, label ? address converting part 49 
returns the address corresponding to label 46b, that is, the 
address of local memory label 46b, to program converting part 47. 

If any set of the data containing the program number and 
the label assigned by the aforementioned program converting part 
47 is not found in table converting local memory label ? address 
46, label ? address converting part 49 searches table 
corresponding to global memory label ? address 45 using the 
aforementioned label as the key. If the aforementioned assigned 
label is found in table 45, label ? address converting part 49 
returns address 45b corresponding to the assigned label 45a to 
program converting part 47. If the aforementioned assigned label 
is not found in table corresponding to global memory label ? 
address 45, label ? address converting part 49 notifies program 
converting part 47. 

When program converting part 47 receives the address 
from label ? address converting part 49, it writes the address in 
the area of execution format program memory part 48. 

When there is an order (instruction) in the read 
statement, program converting part 47 converts that order to a 
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corresponding execution format order (machine code) and writes it 
in the area of the execution format program memory part 48. 

Z8 

The aforementioned procedure is conducted on all the 
statements of the source program that is memorized in outer form 
program memory part 42 by program converting part 47, and the 
aforementioned source program is converted to the execution 
format program and stored in execution format program memory part 
48. 

In this way, label 46b indicating the address of the 
local memory in the source program is converted to an address 
defined by an operator by program converting part 47, which uses 
table corresponding to local memory label ? address 46. In this 
case, local memory label 46b is memorized in table corresponding 
to local memory label ? address 4 6 in correspondence with program 
number 46a, therefore, even if local memory label 46b having the 
same name is described in a plurality of source programs, the 
aforementioned label 46b is converted to a correct address 46c. 

In the embodiment described above, table corresponding 
to global memory label ? address 45 and table corresponding to 
local memory label ? address 46 are generated, and by displaying 
tables, which are shown in Figures 3a and 3b in the display part, 
and inputting label 45a, address 45b (in the case of global 
memory label converting table 45), program number 46a, label 46b 
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and address 4 6c (in the case of local memory label converting 
table 46), the aforementioned converting tables 45 and 46 can be 
generated. 

[Effects of the Invention] 

As described above, according to the present invention, 
in a programming device for programmable controller wherein a 
source program for the programmable controller is converted to an 
execution format program, an operator can freely generate a first 
table recording a global memory label and an address 
corresponding to the label as well as a second table recording a 
local memory label corresponding to the program using the local 
memory label and the address corresponding to the local memory 
label, and when the source program is converted to an execution 
format program, the local memory label used in the source program 
is converted to the address of the local memory based on the 
aforementioned second table. 

As a result, an operator can describe (express) the 
address of the local memory with the label when generating a 
source program. Further, it is not only possible to generate a 
source program but also to debug it. Moreover, it is possible to 
shorten the time for developing the source program. When the 
aforementioned local memory label is converted to the address, 
the programming device can determine whether or not the name of 
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the label matches and whether or not the program, which is being 
used, matches. Therefore, the local memory label having the same 
name can be used for a plurality of different programs and the 
device is advantageous in generating source programs, 

4. Brief Description of the Drawings 

Figure 1 is an explanatory view of the principle of the 
present invention, 

Figure 2 is a system block diagram of an embodiment of 
the programming device according to the present invention, 

Figures 3a and 3b are block diagrams of the insides of 
table corresponding to global memory label ? address and table 
corresponding to local memory label ? address, 

Figure 4 is a block diagram of the inside of label ? 
address converting table of the conventional programming device, 
and 

Figures 5a and 5b are diagrams expressing examples of 
the address of the local memory. 
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[ Figure 1 . Key: ] 

Explanatory view of the principle of the present invention, 

1 . source program recording means 

2 . table recording means 
2a. first table 

2b. second table 

3. table generating means 

4. address converting means 
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[ Figure 2 . Key : ] 

System block diagram of an embodiment of the programming device 
according to the present invention. 

41. input part 

42. outer form program memory part 

43. display part 

44. label ? address defining part 

45. table corresponding to global memory label ? address 

46. table corresponding to local memory label ? address 

47. program converting part 

48. execution format program memory part 

49. label ? address converting part 



25 





7 KWX 


A B CD 0 


D X 0 0 0 0 


ABCD1 


d r o oo i 



ABCO 1 0 1 0 0 0 2 



460 46b jT >t6c 



r 1 

>- 


P * 1 


7 ri>* 


PCOOOO 


ABCO 


7MD000 


PCOOOO 


ADC I 


TJ40 0 0 1 


FMO 0 0 3 


ABCO 


PMO 0 0 0 









lb) 

[Figure 3 . Key: ] 

a. block diagram of the inside of table corresponding to global 
memory label ? address 

45a. label 
45b- address 

b. block diagram of the inside of table corresponding to local 
memory label ? address 

4 6a. program number 
46b. label 
46c. address 
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[Figure 4 . Key: ] 

Block diagram of the inside of label ? address converting table 
of the conventional programming device. 

[Figure 5a and 5b.] 

Diagrams expressing examples of the address of the local memory. 

a. address of the work area 

b. address of the parameter 



27 



